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Ranging ACK timing 
Stavros Tzavidas
Motorola
Introduction
The current text specifies that after initial ranging the ABS should send a RNG-ACK in a “predefined subsequent DL AAI sub-frame” but does not specify how this subframe is “predefined”. 

More specifically, paragraph 16.15.3.1 (which includes the text quoted above) refers to paragraph 16.2.3.19 for a definition of the “predefined” AAI downlink subframe but paragraph 16.2.3.19 talks about a completely irrelevant topic (FFR Command Message). 
Even if we assume, for the moment, that the correct reference should be to paragraph 16.2.3.3 (which describes the format of the RNG-ACK message) there is still no description of how the “predefined” frame is actually defined. There is only a vague (and very implicit) reference to the “previous frame” in the description of one of the fields. This is inappropriate and also inadequate from a technical point of view. 

Proposed remedy

The “predefined” frame needs to be explicitly defined. Moreover, we need to recognize that, specifically in the case of initial (unsynchronized) ranging, the network cannot necessarily respond to a ranging attempt in the next frame and it may need more time. 

Both of the requirements stated above can be met if we simply allow the RNG-ACK message to explicitly point to a frame. In this manner, the RNG-ACK message can be sent as soon as it is ready and then explicitly point the AMS to the frame to which it refers. 

Text Proposal 
----------------------------------------------Start of the text proposal ------------------------------------------------------
Modify paragraph 16.2.15.3 as follows:  
16.2.15.3.1 Contention-based initial ranging and automatic adjustments

An AMS that wishes to perform initial ranging shall take the following steps:

•The AMS, after acquiring downlink synchronization and uplink transmission parameters, shall select one Ranging Slot based on the random backoff. The random backoff shall use a binary truncated exponent algorithm. After selecting the Ranging Slot, the AMS shall choose a ranging sequence (from the Initial Ranging domain) using a uniform random process. The AMS shall send the selected ranging sequence to the ABS in the selected Ranging Slot.

•The ABS should respond with an AAI_RNG-ACK message in a predefined, subsequent DL AAI subframe as defined in 16.2.3.3 define in 16.2.3.19. The AAI_RNG-ACK may appear several frames after the ranging slot where the AMS performed ranging. The AAI_RNG-ACK message provides responses to all the successfully received and decoded IR requests in initial ranging slots in a previous UL AAI subframe. If the AMS finds in the RNG-ACK bitmap that no initial ranging sequence has been successfully decoded in the ranging slot selected by the AMS, or it does not find a response in the AAI_RNG-ACK message to its IR access attempt, the AMS considers its initial ranging request is failed and restarts the initial ranging procedure..
Modify paragraph 16.2.3.3 and table 676 as follows:
16.2.3.3 AAI_RNG-ACK

The AAI_RNG-ACK message is sent by the ABS in response to the CDMA ranging request during initial ranging, period ranging and HO ranging in order to provide PHY-level adjustment (e.g. timing offset, power level and frequency offset). Upon reception of ranging codes, the AAI_RNG-ACK message is allocated by DL basic assignment A-MAP IE using broadcast STID. When the AAI_RNG-ACK message is sent unsolicitedly to specific user, the AAI_RNG-ACK message is allocated by DL basic assignment A-MAP IE with unicast STID. If all the ranging statuses of the detected ranging preambles are equal to 'success', the AAI_RNG-ACK may be omitted. The AAI_RNG-ACK shall include the following parameters:
Table 676 – Parameters for AAI_RNG-ACK

	Name
	Value
	Description

	Management Message Type
	AAI_RNG-ACK
	

	Frame identifier
	The frame identifier is produced by concatenating the following two values: 

1. The 2 least significant bits of the superframe number 

2. The frame index within the superframe (ranging from 0b00 to 0b11).
	Identifies the frame which contains the ranging opportunities to which this message refers. 

	RNG-ACK Bitmap
	The size of this bitmap is decided by the number of ranging slots in the previous referenced frame. Each bit indicates the decoding status of the corresponding ranging opportunity.

0b0: No ranging code is detected;

0b1: At least one code is detected. 
	


-------------------------------------------------- End of the text proposal --------------------------------------------------






















  


